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Thit Invention relates to a dose indicating device for a 
dispensing device suitable for dispensing discrete anounta of 
fluid or particulate notorial entrained in an air streaa. 

is a inhalers are veil known in oedicine for 
or alleviation of the effects of respiratory 
for exanple asthna. Breath-actuated devices are 



aerosol dispensers provided with dose counting devices 
are also known. Sana of these devices require substantial 
codification of the body part or housing of the dispenser to 
late the counters or require additional containing 
EP-0,197.113 provides a counter device which is 
of the dispenser bousing. OS-4, 117.822 
utilizes • linear or rotary scale oceennodated in a separata 
ccppartaent outside to the dispenser housing. EP-0,2Sa,23B 
utilises a vertically disposed nunbered wheel which projects 
□pvardly of the dose catering device. 

EP-0,269,496 describes a push button actuator for 
counting on the neck of an aerosol dispenser, having a stroke 
counter ccnprlalng a counting ring with axial ly facing teeth 
which are engaged by an axially inclined flexible blade on the 
posh button for actuating the aerosol valve. 

CB-1, 317,315; C8-l,390,484 and DO 92/09324 relate to 
counters for basic dispensers having an open ended housing in 
which aerosol cans are alldably counted such that when the 
gas are Dannally depressed, e dose of cedieacent Is released 
freo the aerosol and Inhaled through a oouthpiece at the 
opposite end of the boosing. However, the counters are 
located beneath the cans and coat be engaged by the lower, 
valve ends of the cans to cause the counters to Index on each 
nanual depression of the cans. Such arrangements have the 
disadvantages that codification of the housing geonetry is 



required at the critical area of the housing lower end where 
Atoni »t Ion takes place, the counter is eecesaible to a 
patient and could lead to Disuse and its disposition could 
result in the Inhalation of foreign natter if breakage of 
parts of the counter nechanian takes place. 

Therefore, although several dose counting devices have 
been proposed the prior art devices are subject to aany 
technical disadvantages. 

It is an object of this invention to provide an improved 
dispensing device having actuating neans, which nay be breath 
actuated, capable of actuating a pressurised aerosol container 
or a dry powder drug delivery eye ten, end a dose indicating 
seans operated in association with the actuating o*ans, the 
indicating Deans being relatively sicple and convenient in 
structure end capable of being readily accomodated within the 
dispenser housing without substantial codification thereof as 
well as reducing the risks' of incorrect actuation by a patient 
«nd of inhalation of snail conponente which could become 
separated fron the Bechanisn. 

The invention provides a dispensing device for use with 
e nedicanant delivery ays tea which can be actuated to deliver 
discrete doses of Bedlcanent. the dispensing device comprising 
e bousing for receiving the nedicanent delivery systen. the 
bousing having an inhalation notsle and a dose Indicating 
device comprising an annular or arcuate dose indicating 
elenent rotatably counted in the boosing with a section of the 
indicating ol extent being visible froa outside the housing, and 
en indexing oeaber covable on discharge of a dose of 
nedicanent to index the indicating elenent inerenentally, 
character 1 ted In that actuating neans ore provided in the 
housing for acting en an end of a eedicanent delivery systen 
resets froa said nozcle. to cause dispensing of doses of 
nedicanent; In that the indicating elenent is located In the 
bousing around a part associated with the actuating neans and 
In that the indexing nenber in carried by said part for 
Bovesent in one axial direction through the Indicating elenent 
en actuation of the nedicanent delivery systen end in the 
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opposite Axial direction for resetting the actuating Dtans, 
with tho indicating element being incrementally indexed on 
each Doveaant of toe indexing nenber in said one direction 
only. 

Said actuating Deans are preferably breath-actuated on 
inhalation through the nozzle. 

The indicating oleaent nay have internal teeth which are 
engaged by an indexing aeaber which ie resiliently counted on 
the aforesaid pert eo that it can neve inwardly of tho teeth 
'when it Doves in said opposite direction, being the teeth end 
the engageaent portion of eald indexing b ember inclined with 
respect to the axis of rotation of the indicating oleaent. 

Preferably there say be provided aeons for restraining 
said actuating Beans, end Beans to release said restraining 
eeans. The release Beans are preferably breath actuated. 

the actuation Beans say coaprise Beans for applying e 
preload capable of actuating said drug delivery systea. 

The restraining eeans eay coaprise eeans for applying a 
resisting pneumatic force capable of preventing actuation of 
the actuation Deans. The pneuaatie resisting Deans aay bo 
provided by a gas, e.g. air, which is either held at a 
positive pressure greater than etaospherie or a negative 
pressure below a too spheric prior to releese. Tho release 
Beans will act to return the pressure to etaospherie or prior 
equilibrium, thus allowing the full force of the preload to 
act. 

The eeans for applying a resisting pneuaatie force aay 
ecBprise en expandable gas tight chaaber, the releese Deans 
including valve eeans which can be opened to release e 
negative pressure prevailing in seid low pressure chaaber. 

Although this device has been described in particular 
relation to a systea using air, it will be realised that in e 
. closed systea any suitable gas could be used. 

A device according to tho invention is particularly 
suited for use with pressurised inhalation aerosols having 
valves which can be actuated to dispense e dose of Bedicaaent. 
Bovever in other eabodiaents, a device according to the 



invention can be used with e dry povdsr drug delivery systea 
disposed within said housing, in which a dose of powdered 
aedlcaaent is dispensed by said systea into en sir flow in 
said bousing created by inhalation at an outlet nozzle 
associated with the housing. 

In soae errangeBents according to the invention for use 
with en aerosol dispensing container or e dry powder delivery 
systea, the bousing aay include e alidable inner sleeve for 
enclosing the top portion of the nein body of the eeroaol 
container or the dry powder delivery systea with the depending 
aeaber being associated with the inner sleeve, with the 
indexing oeaber being carried on the sleeve. this inner 
sleeve is preferably arranged to fore one end of e gas tight 
piston cylinder, bellows or diapbrega, such that aoveaent of 
the inner sleeve will result in en Increase in the enclosed 
veluae within the piston cylinder, bellows or dlaphrsga 
producing a vacuus or low pressure veluae to fern the 
resisting force capable of preventing the actuation of the 
drug delivery systea. 

A preferred breath-actuating release aeens comprises e 
Bovable vane aechenisa. A valve seal la preferably attached 
to said vane, such that on inhalation the vane aoves froa its 
rest position closing said inlet Beans to its actuating 
position, thus aoving the valve seel out of contact with the 
valve port, causing the opening of the valve to release the 
eforesald resisting force. The vane aechanisa ie preferably 
dynamically balanced, and aay bo biassed towards its closed 
position, e.g., by e spring. 

Air inlets into the housing aay take the f ora of slots in 
en upper end wall of said housing. 

The aedlcaaent aay be a drug per ee or in any fora of 
carrier, e.g., including e powder or e gaseous carrier. 

Preferably the actuating aeans act on tho eforesald inner 
sleeve, end ere reset by causing the inner sleeve aeaber to 
aove in said opposite direction. 

Preferably a cover for an outlet nozzle of the housing is 
aovably counted on the housing, and a can f amotion on the 



cover cooperates with the lower end of at least one depending 
aeaber associated with the inner sleeve such that, when the 
cover is closed, the depending aeaber aoves the inner sleeve 
to reset the actuating aeans. 

An eabodiaent of the invention will now be described by 
way of exaaple end with reference to the accompanying 
drawings, in which: - 

Figure 1 Is a diagraanatic sectional view through e 
aetered dose inhaler having e dose indicating rttchanlnri la 
accordance with the present invention; 

Figures 2A, 28 and JC are sectional details of the 
Inhaler showing the diapbrega in the pre-ectnated, cocked, and 
actuated states, respectively; 

Figure 3 is a diagraanatic perspective view of the dose 
counting nechanisa of Figure 1; and 

Figure 4 is a dlegrasBBtle perspective detail of parts of 
the aechanisa of Figure 3. 

Referring to Figure 1, an inhalation device consists of 
e asln body 400 which is generally cylindrical in cross 
section, with a aouthpiece section «03 et one end and an end 
cop section 40? housing air inlets 419 et the other end. A 
known type of eerosol dispensing container 23 of generally 
cylindrical shape is housed within the nain body of the 
device. The aerosol dispensing container has a stea 40 which 
contains an aerosol dispensing valve (not shown) . The bore 15 
of e pedestal 16 in the bousing, is such that It fores an 
airtight seal on the stea 40 of the aerosol dispensing 
container 25. A shoulder 45 Halts and locates the position 
of the etes 40. which in turn locates the aerosol dispensing 
container 23 in position in the nain body 400. A passage 30 
extends froa the bore IS, continuing froa the shou l der 43 to 
interconnect with a dispensing nozzle 35. 

The opposite end of the dispensing container ie contained 
within e sleeve 420 of slightly smaller cross section to the 
nain body 400. The longitudinal axis of both the sleeve 420 
end nain body 400 is generally coaxial. The sleeve is 
slidable within the inner wall of the nain body to allow free 



passage of air in the aain body pest the sleeve. The sleeve 
420 aay be held in piece by connection with a diephrega 440 
held in connection with the top of the aain body 400, as will 
now be described. Thus, the sleeve 420 effectively bangs froa 
the top of the aain body. 

One end of en e.g., ooulded flexible diephrega 440 (as 
Indicated in Figure 2C) comprising a rigid disc-like section 
44i, a flexible generally cylindrical wall section 443 and a 
stiff er annular connector flenge 447. The sleeve 420 has a 
cooperating annular connection flange 450. An annular 
n-sectlon dip 470 snaps over the flanges 447 and 450 to hold 
then together in an air-tight Banner. A further Hp 418 on 
the clip provides a snug fit for one end of a compression 
spring 460. The compression spring is thus located end free 
to act on the sleeve. The other end of the cenpression epring 
ie located by en annular flange of a predoainantly cylindrical 
flanged insert «60 housed in the top section of the aain body 
400. Thie insert includes e groove 465 into which the disc- 
like section 441 of the flexible diaphragm 440 is snap-fitted. 

The shape of the top surface 422 of the closed end of the 
sleeve to conform to the internal shape of the diephragn such 
that in the rest (preactuated) position of the Inhaler 
(Figure 2A) the two surfaces ere in close proximity, and the 
enclosed space between then very snail. 

The cylindrical insert 4 B0 is retained in place by the 
end cap 407 comprising the upper part of the aain body 400 of 
the device: This fores a chamber 590 between the air inlet 
slots 419 and the rigid part 441 of the diapbrega. The 
chaaber is provided with one or Bore air pathways 560 such 
that air «y pass froa the air inlet slots 419 to the 
Bouthplece 405. The rigid dlsc-lUe section 441 of the 
diephrega a loo includes a saall valve port 495 which is 
normally covered by e dlaphraga valve seal 5ao boosed in a 
vane 550 plvotally connected to the insert 480. 

The vane 550 in its rest position divides the chaaber 590 
between the air inlets 419 end the air pathways 560 that link 
to the oouthpiece such that it aay aove froa its rest position 
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by bum of a pressure drop between tin air inlets end tho 
nouthpiece. on movement of th» van* to tho actuated position 
(figure 2C) tho valve seal 540 is iwvod sufficiently to open 
the valve port 493. The vane 550 nay bo biassed closed by o 
light spring flexure, a weight or a magnet not shown. 

As shown in figure 1. the lower end of the nain body has 
a raided section 300 beneath tha Bouthpiece 405 to which a 
dust cop Is pivotal ly connected. A can 520 is integrally 
forned on each aide of a dust cap 510, one on each elds of tho 
nouldad section 500. An a molar yoke lsembcr 425 is secured to 
the lover end of the sleeve 420 and has a pair of downwardly 
depending legs 530, the lower ends of which act on tha cans 
520 such that when the dust cap is in tho closed position tho 
inner sleeve is forced by the can follower to its uppermost 
position. 

When the dust cap is rotated to its open position tha can 
profile Is such that the can follower is free to novo 
downwards by an anount sufficient to allow actuation of tho 
device. 

In its rest position (figure 2A) tho dust cap 510 is 
closed, the legs 530 of the yoke nenher restrain tho inner 
sleeve 420 In its uppermost position such that the enclosed 
space trapped between the diaphragm 440 and the top surface 
422 of the inner sleeve is at a ninimm and the spring 460 is 
oospressed. The valve port 495 is dosed by the valve seal 
540 end the sleeve 420 is clear of the top of the aerosol can 
23 which Id thus unloaded. 

The dust cap is opened rotating the Integral can 520 
allowing the can follower 330 to drop by en initial anount of 
downward moveaent. The Inner sleeve is forced downwards undsr 
the action of the spring 460. As the inner sleeve noves 
downwards the enclosed volune between the diaphragn 440 and 
inner sleeve is increased. Since the valve port 495 is closed 
this creates a low pressure voluse or near vacuus in tha apace 
600 then defined between the upper surface 422 of the sleeve 
420 and the diaphragn 440. The effect of the pressure 
differential between the enclosed volune 600 end atmospheric 



pressuro is such that tho inner aleeve tends to resist the 
action of the spring 460. As the inner sleeve noves downwards 
it contacts the aerosol can 23 end begins compression of the 
aerosol valve (not shown) . 

Downward novesant of the inner sleeve 420 will continue 
until there is a balance of forces between the compressive 
force in the spring. 460 and resisting forces created by the 
pressure differential and compression of the aerosol valve. 
This represents the cocked position shown in figure 2B. The 
geenetry of the device is arranged such that this balance 
occurs before the aerosol valve has been sufficiently 
coapressed to actuate it. 

A typical aerosol requires about 2 OH fores to actuate. 
The spring 460 should accordingly provide a greater force, 
preferably 10% to 50% greater. 

It nay also be possible to arrange for tho balance of 
forces to take place before the inner sleeve has contacted the 
aerosol can, such that the epring force is balanced by the 
resisting force produced on the inner sleeve by virtue of the 
pressure differential. 

On inhalation by the patient through the nouthpiece 405, 
a snail pressure differential is created across the vane 550 
which is pivoted towards one end. The pressure differential 
causes the vane to novo fro* the rest position to the actuated 
position. The vane and design of the air pessegeway 580 in 
the chamber 590 are such that In the actuated position air can 
flow freely frea the sir inlets 419 to the patient. 

The aovenent of the vane 550 causes the valve seal 540 to 
be noved out of a sealing position with the valve port 495. 
Opening the valve port ellows air into the specs defined 
between the diephregn 440 and inner sleeve 420 such that the 
enclosed space reaches atsospherie pressure. This causes an 
imbalance of forces acting on the sleeve 420 and the container 
25. The sleeve end the container are thus forced downwards 
(figure 2C) by the spring 460 resulting in the release of e 
eeasured dose of medicament through the dispensing nossle 55 
end into the nouthpiece at the sane tine as the patient 



breathes in. Thus the patient inhales air with a setered dose 



After the inhalation of the dose by tha patient, the dust 
cap 510 is returned to its olosed position. This rotates the 
can 520 and causes the legs 530 of the yoke 425 to be farced 
upwards. This in turn acts on the inner sleeve 420 moving it 
upwards to coapress the spring 460 and to close the space 
between the diaphragn 440 and the inner sleeve top surface 
422. This forces air out of that space, which escapes through 
the valve port 495 lifting the valve seel 540. Since the 
valve ssal is only lightly biassed to its closed position it 
presents little resistance to air flow out of the enclosed 
epace. The aerosol can is free to return to the rest position 
under the action of its own aerosol valve spring. 

In use the patient loads the aerosol dispensing container 
into the nain body. Tho aerosol container nay be loaded by 
forcing the nain body 400 in two separable parts 350,360, 
which are -Joined by a threaded coupling. When the upper part 
350 of the nain body 400 has been unscrewed, the eerosol can 
be inserted. The upper part 350 can then be replaced locating 
the inner sleeve 420 over the top end of the can, and the 
device le ready for use. As described previously, the device 
could bo oanufsctnred es a sealed unit. 

The construction and operation of the inhalation device 
is also described in HO 92/09323, to which reference should be 
cade for further details. 

Tha inhalation device is provided with e done indicating 
oecbanlsB in accordance with the present invention. The upper 
pert 40? of the nain body 400 of the inhaler is famed with o 
viewing window 100 through which nunbero or other dose 
indication partings provided en a rotary ring 101, can be 
viewed. The ring 101 ia located in annular recess defined in 
the opper body part 407. 

The ring'lOl is formed at its upper end with a set of 
internal, axlally inclined ratchet teeth 103. 

The ring 101 is retationally Indexed, in tho direction of 
the arrow in figure 3, by a predetermined e 
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dose is dispensed froa the aerosol container 25. This is 
achieved by providing an indexing member 109 on the sleeve 420 
to cooperate with the internal teeth 103 on tha ring 101. The 
Besher 109 is Bade of a strip of a suitable resilient 
naterlel, e.g., spring steel, end has a flat hose portion 108 
secured to the outer wall of the sleeve 420. The- free edge of 
the strip is bent outwardly and shaped to form the indexing 
member 109 which is else inclined with respect to the axis of 
. the ring 101. A rectangular portion 10? is cut out of the 
flexible arm portion connecting the indexing neaber 109 to the 
base portion 108 so the connection is aade by upper and lower 
limbs 105,106. This construction produces e resilient support 
structure for tho indexing nenher 109 which is torslonally 
relatively rigid but is relatively flexible along its length. 
In this way the indexing nenber can readily flex radially 
inwardly of the ring 301 during each return stroke, as 



The teeth 103 end tho indexing face 110 of the Bomber 109 
are similarly inclined to the axis of the body part 400. when 
the sleeve 420 Is noved downwardly sufficiently to dispense a 
dose from the aerosol container 25. the indexing mesher 109 
moves to its lower position as shown in Figure 4, thereby 
causing the indicating ring 101 to index by a predetermined 
increment to change the dose nunber displayed in the window 
100. 

In practice, with the indexing nenber 109 et its 
uppermost position, there ie a snail anount of play between 
the meaner 109 and the tooth 103 with which it is engaged. 
This play Is taken up over an Initial novenent of the sleeve 
420 as the breath actuating neans is set on opening the cover 
510. as described above. This accounts for an initial stroke 
of about i ca of the novenent of the indexing neaber 109. 

Bhen the device U triggered by inhalation at the 
mouthpiece 405 to dispense e dose of medicament, the indexing 
nenber 109 completes its stroke of about 4.5 ma. At the end 
of its stroke the Indexing member 109, which has a height of 
8 mm. remains still engaged with the teeth 103. as 
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indicated Id figure ♦. On the return stroke, the indexing 
— nbe r 109 first engages the next inclined tooth 103, end then 
reel 1 lent ly rides over that tooth to engsge in the gap behind 
that tooth, ready for the next indexing operation. The 
indoxing eestoar at the beginning of its stroke is engaged with 
the teeth 10), which have a depth of about 2 na, over a 
distance of about 1.5 mo. 

As tha yoke 425 is lifted to reset the device, by closing 
the nouthpiecs cover 510, the Indexing member 109 flexes 
radially inwardly of tfao ratchet teeth 103 on the ring 101 
until. In its upper position, it engages in the next notch 
defined between the teeth 103 ready for a subsequent indexing 
operation. 

It will be appreciated that the dose indicating nechanisn 
is only actuated when the Inner sleeve 420 coves downwards 
sufficiently to cause e dose to be dispensed fron the aerosol 
25. therefore Barely opening the mouthpiece cover 510 to 
reach the cocked position (Pigure 2B) will not cause the dose 
indicating mechanism to be Indexed. 

Moreover a gap 600' 1» formed In the aet of teeth 103 so 
that after the maximum number of doses heve been dispensed 
frtm the aerosol can 25 tha indicating ring 101 is no longer 
Indexed by the indexing member 109. At this point en "empty* 
indication could be shown in the window 100. 

The device may ale© be provided with a Beans such that it 
will not operate below a certain predetermined air flow rate, 
e.g., 10 to 30 litres per minute. In one embodiment the vane 
550 will be biassed by a spring such that the predetermined 
minimum air flow is necessary for it to move to its actuated 
position and enable the valve seal to open. 

The main body of a dispensing device is preferably 
nanuf actured from a plastic such as polypropylene, acetal or 
moulded polystyrene. It may however be manufactured free* 
metal or other suitable material. 
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ri>ras 

1. A dispensing device for use with e nedicanent 
delivery system (25) which can be actuated to deliver discrete 
dosss of nedicanent, the dispensing device comprising a 
housing (400) for receiving the medicament delivery system 
(29), the housing having an inhalation not Ho (405) end a dose 
indicating device comprising an annular or arcuate dose 
indicating element (101) rotatably mounted in the bousing 
(400) with s section of the indicating elenant being visible 
from outside the housing, and an indexing nesber (109) movable 
on discharge of e dose of medicament to index the indicating 
element (101) incrementally, eharacterixed in that actuating 
means (420,440,460,550) are provided in the bousing for acting 
on an end of a medicament delivery system (2S) renote from 
said noxzle (403) , to cause dispensing of doses of medicament; 
In that the indicating element (101) Is located In the housing 
around a part (420) associated with the actuating means and in 
that the indexing member (109) is carried by said part (420) 
for .novenent in one axial direction through the Indicating 
element (101) on actuation of the medicament delivery systen 
and in the opposite axial direction for resetting tha 
actuating means, with the indicating element being 
incrementally indexed on each movement of the indexing member 
(109) in said one direction only. 

2. A' dispensing device according to Claim 1 wherein 
eald actuating means (420,440,460,350) are breath-actuated, en 
inhalation at said noxsle (405) . 

3 . A dispensing device according to Claim 1 wherein the 
Indicating element (101) has internal teeth (103) which are 
engaged by the indexing member (109) . the teeth (103) and the 
engagement portion of the indexing iiesber (109) being inclined 
with respect to the axis of rotation of the indicating member 
(101) „ and tha indexing nesber (109) being resiliently mounted 
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so that it can move inwardly of the teeth (103) when moved in 
said opposite axial direction. 

4. A dispensing device according to Claim 3 wherein e 
predetermined number of teeth (103) are provided so that said 
indexing neater (109) disengages therefrom after a 
corresponding rember of indexing operations of said indicating 
element (101) which then gives an empty indication on said 
section thereof visible from outside the housing. 

5. A dispensing device according to CI a is 3 wherein 
said indexing Dcsbex (109) is carried by a connecting portion 
(105,106) which ia attached to said part (420) and is 
resiliently biassed towards said teeth (103). 

6. a dispensing device according to Claim 5 wherein 
said connecting portion is made of a resilient material so es 
to bias the indexing member towards said teeth (103). 

7. A dispensing device according to Clain 5 wherein 
said connecting portion ccaprises two spaced opart resilient, 
connecting limbs (105,106). 

8. A dispensing device according to Clain 1 wherein 
said actuating means comprise a loading nenber (420) for 
engaging said end of the nedicanent delivery system (35). said 
indexing member (109) being carried by said loading nenber. 
seans (460) to load said loading nenber (420) to actuate said 
medicament delivery systen, neens (440) to restrain said 
loading means (46), and oeans (550) to release said 
restraining seans (440). 

9. A dispensing device according to Claim 6 wnereln 
said restraining means (440) comprise means for applying a 
resisting pnouaatic force capable of preventing said loading 
means (460) fron actuating the medicament delivery system 
(25). 
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10. A dispensing device according to Clain 1 wherein a 
(510) for oeid noisle (405) of the bousing is movably 
mounted on tho housing, end a can formation (520) on the cover 
(510) cooperates with the lower end of e depending 
(530) associated with said pert of the actuating i 
that, when the cover is closed, the depending i 
said part to reset the actuating means end thereby to move 
said indexing member (109) In said axial direction. 



11. A dispensing device according to Clain 1 in 
combination with a drug delivery system in tho fore of an 
aerosol dispensing container (25) having e valve capable of 
being ectnuted to release e metered asount of the pressurised 
aerosol contents. 

12. A dispensing device according to Claim l in 
combination with a dry powder drug delivery system disposed 
within said housing and adapted to dispense, when actuated, a 
dose of powdered nedicanent into en air flow in said bousing 
created by inhalation at said noxsle (405). 
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